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ETHYLENE DIAMINE DERIVATIVES AND THEIR USE AS OREXIN- RECEPTOR ANTAGONISTS 

This invention relates to heterocyclic substituted ethyl^e diamine derivatives and dieir use 
as pharmaceuticals. 

5 Many medically significant biological processes are mediated by proteins participating in 

signal transduction pathways that involve G-proteins and/or second messengers. 

Pofypeptides and polynucleotides encoding the human 7-transmembrane G-protein coupled 
neuropeptide receptor, orexin-1 (EIFGAN72), have been identified and are disclosed in JEP-A- 
875565, EP-A-875566 and WO 96/34877. Polypeptides and polynucleotides encoding a second 
10 human orexin receptor, drexin-2 (HFGANP), have been identified and are disclosed in EP-A- 
893498. 

Polypeptides arid polynucleotides encoding polypeptides which are ligands for the orexin-1 
receptor, e.g. orexin-A (Lig72A) are disclosed in EP-A-849361. 

Orexin receptors are found in the mammalian host and may be responsible for many 

1 5 biological functions, including pathologies including, but not limited to, depression; anxietj^ 
addicticms; obsessive conq>ulsive disorder; affective neurosis/disorden depressive 
neurosis/disorden arixiety neurosis; dyslfaymic disorder; behaviour disorder; mood disord^ sexual 
dysfimction; psychosexual dysfunction; sex disorder; sexual disorder; schizophrenia; manic 
dqpression; delerium; dementia; severe menial retardation and dyskinesias such as Huntington's 

20 disease and Gilles de la Touiretf s syndrome; disturbed biological and circadian xiiylhms; feeding 
disorders, such as anorena, bulimia, cacb«^ 

vomiting^usea; asthma; cancer; Parkinson^s disease; Cushing's syndrome / disease; basophil 
adenoma; prolactinoma; hyperprolactinemia; hypopituitarism; hypophysis tumor / adenoma; 
hypothalanaic diseases; Froehlich's ^drome; adrenohypophysis disease; hypophysis disease; 

25 hypophysis tumor / adenoma; pituitary growth hormone; adrenohypq)hy5is hypofunction; 

adrenohypophysis hyperfuriction; hypothalamic hypogonadism; Kallman's syndrome (anosmia, 
hyposnria); functional or psychogienic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; 
hypotbalamic-adrenal dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of 
growth hormone deficiency; idiopathic growth hormone deficiency; dwarfism; gigantism; 

30 acromegaly; sleep disturbances associated with such diseases as neurological disorders, neuropafliic 
pain and restless leg syndronie, heart and lung diseases; acute and corigeistive heart failure; 
hypotension; hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infiirction; 
ischaemic or haenibrrhagic stroke; subarachnoid haemorriiage; head injury such as sub-arachnoid 
haemonhage associated with traumatic head injury; ulcers; allergies; benign prostatic hypertropfay; 

35 chronic renal failure; renal disease; inq)aired ^ucose tolerance; migraine; hyperalgesia; pain; 
enhanced or exaggerated sensitivity to pain, such as hypoalgesia, causalgia and allodynia; acute 
pain; bum pain; atypical fecial pain; neuropathic pain; back pain; conq)lex regional pain syndromes 
I and il; arthritic pain; sports injury pain; pain related to infection, e.g. HIV, post-polio syndrome, 
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and post-heipetic neuralgis^ phantom limb pain; labour pain; cancer pain; post-chemotherq>y pain; 
post-stroke pain; post-operative pain; neuralgia; nausea, vomiting; conditions associated with 
visceral pain including irritable bowel syndrome, migraine and angma; urinary bladder incontinence 
e.g. urge incontinence; tolerance to narcotics or withdrawal from narcotics; sleep disord^; sleep 
5 apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; and neurodegenerative disorders, 
which includes nosological entities such as disinhibition-dementia-parkinsonism-aniyotrophy 
complex; pallido-ponto-nigral deg^eration, epilq>^, and seizure disorders. 

Exp^iments have shown that central administration of the ligand orexin-A (described in 
more detail below) stimulated food intake in freely-feeding rats during a 4 hour time period. This 

10 increase was approximately four-fold over control rats receiving vehicle. These data suggest that 
orexin-A may be an endogenous regulator of appetite. Therefore, antagonists of its receptor may be 
useful in the treatment of obesity and diabetes, see Ce//, 1998, 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to WHO 
definitions a mean of 35% of subjects in 39 studies were overweight and a further 22% clinically 

15 obese. It has been estimated that 5.7% of all healflicare costs in the USA are a consequence of 
obesity. About 85% of Type 2 diabetics arc obese, and diet and exercise are of vialue in all 
diabetics. The inddeace of diagnosed diabetes in westernised countries is typically 5% and there 
are estimated to be an equal number undiagnosed The incidence of botii diseases is rising, 
demonstrating the madequacy of current treatm^its \^ch may be either ineffective or have toxicity 

20 risks inchiding cardiovascular effects. Treatntoat of diabetes with sulfimy^Iureas or 

cause hypogiycaemia, whilst metformin causes GI side-effects. No dmg treatmdit for Type 2 
diabetes has been shown to reduce the long-tenn complications of the disease. Insulin sensitisers 
will be useful for miany diabetics, however they do not have an anti-obesity effect 

Rat sleq>/EEG studies have also shown that central administration of orexin-A, an agonist 

25 of the orexin receptors, causes a dose-related increase in arousal, largely at the expense of a 

reduction in paradoxical sleep and slow wave sleep 2, when administered at the onset of the normal 
sleep period. Therefore antagonists of its receptor may be useful in the treatment of sleep disorders 
including insomnia. 

The present invention provides heterocyclic substituted ethylene diamine derivatives which 
30 are ndn-peptide antagonists of human orexin receptors, in particular orexin-1 receptors. In 
particular, these compounds are of potential use in the treatment of obesity, including obesity 
observed in Type 2 (non-insulin-dependent) diabetes patients, and/or sleep disorders, and/or stroke, 
particulariy ischemic or haemonfaagic stroke, and/or for blockbg the emetic response i.e. useful in 
the treatment of nausea and vomiting. 
35 iitemational Patent Applications WO99/09024, W099/58533, WOOO/47577, and 

WOOO/47580, disclose phenyl urea derivatives and WOOO/47576, discloses quinolinyl dnnamide 
derivatives as orexin receptor antagonists. 

AcccH'ding to the invention there is provided compounds of formula (Q: 
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R 



(D 

wherein: 

5 R represents an optionally substituted (CM)alkyl; 

Y represents hydrogen or an optionally substituted (CM)aIkyl; 

Het represents an optionally substituted 5- or 6- membered heteroaryl group containing up 
to 3 heteroatoros selected from N, O, and S, or an optionally substituted bicyclic heteroaiyl groiq) 
containing up to 3 heteroatoms selected from N, O and S; 
10 Ar represents a phenyl or a 5- or 6-membered heteroaryl group containing up to 3 

heteroatoms selected fixxm H O and S, wherein the phenyl or heteroaryl group is substituted by R^, 
and further opticmal substituehts; or Ar represents an optionally substituted bicyclic aromatic or 
heteroaiomatic group containing up to 3 heteroatoms selected fromN, O and S; 

independently represents hydrogen, an optionally substituted (CM)aIkoxy, halo, 
15 cptionalfy substituted (Ci^)a]kyl, optionally substituted phenyl, or an optionally substituted S- or 6- 
membered heterocyclic ring containing up to 3 heteroatoms selected from N, O and S; 

or pharmaceutically acceptable derivatives thereof provided the compound is not 
N-[2-{7-^hl<x^o-quinolin-4-ylamino)ethyl]-N^ acid or 

N-mcthyl-n-[2-nap1halen-2-ylaminoethyl]ben^ 
20 Examples of 5- or 6- membered heteroaryl group containing up to 3 heteroatoms selected 

fromN, O and S, include furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl, isothiazolyl, iso:!^2x>lyl, pyrazinyl 
brpyrazolyl. 

When Het represents a bicyclic heteroaryl it may be selected from isoquinolinyl, 
25 quinbxalinyl, benzoxazolyl, quinblinyl, napththyridinyl, benzofuranyl, benzimidazolyl, 
benzoihienyl, indolyl, benzbtMazoyl or quin^ 

Exanq>les of where Ar represents an optionally substituted bicyclic aromatic or 
heterdatbixiatic include naphthyl, quinolinyl, napththyridinyl, benzofuranyl, benzunidazolyl, 
benz6?Qaizolyl, isoq^^ or quinazolinyl. 

30 Prbferabl^R is cpticmally substituted methyl. 

Preferably Het represents pyrimidinyl, benzoxazolyl or quinoxalinyL 
Preferably when Ar represents ph^yl, or a 5-or 6- membered heteroaryl ffovp tiie 
substituent R^ is ortho to the amide carbonyl group. 

Preferably Ar represents optionally substituted thiazolyl or pyrazolyL 

35 
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Examples of groups whaie is a 5- or 6-inembered heterocyclic ting containing up to 3 
heteroatoms selected from N, O and S, include fiiranyl, thienyl, pyrrolyli oxazolyl, fliiazolyl, 
imidazolyl, oxadiazolyl, thdadiazolyl, pyri^l, triazolyl, triazinyl, pyridazyl, pyrinridinyl, 
isothiazolyl, isoxazolyl, pyrazinyl, pyrazolyl, piperidine, piperazme, thiomorpholine or morpholine. 
5 Preferably represents trifluoromethoxy, methojQf, ethoxy, halo, or optionally substituted 

phenyl, pyridyl, pyrazolyl, pyrinridinyl or oxadiazolyl group. 

Even more preferably R^ represents an optionally substituted phenyl, e.g. 4-fluorophenyl. 
Optional substituents for the groups Y, R, R^ Ar and Het include halogen,Vdroxy, oxo, 
cyaho, nitro, (CM)alkyl, (CM)alkoxy, haIo(Cw)a]kyl, halo(CM)alkoxy, (CM)acyl, aiyl, aryl(C,, 
10 4)alk/l, aiyl(CM)alkoxy, (CM)alkylthio, (CM)alkylaniino(CM)alkyl, hydroxy(CM)alkyl, 

hydroxy(Ci^)alkoxy, (CM)alkoxy(CM)alkyl, (C3^)cycloalkyl(CM)a]koxy, (CM)alkanoyl, (Q. 
4)alkoxycaibonyl, (CM)alkylsulfonyl, (CM)alkylsulfonyloxy, (CM)al]qrlsulfonyl(CM)alkyl, 
aiylsulfonyl, arylsulfonyloxy, arylsulfonyl(CM)alkyl, (CM)ang^lsulfonaimdo, (Cw)alkylanudo, (Q. 
4)alkylsulfonanudo(CM)alkyl, (CM)alkylamido(CM)alkyl, aiylsulfonamido, arylcaiboxamido, 
15 arylsulfonanrido(CM)alkyl, aiylcarboxamido(CM)allcyl, aroyl, aroyl(CM)alkyl, or aiyl(CM)alkanoyl 
group; a group R^R^-, RTl^(CH2)n-, R^HCH2)nO-, RWCKCHa)^ R'^CONCR^CCHaX, 
R*R^CO(CH2)r> RTl*TS[S02(CH2X or R'SOjNR^CCHzX where each of R* and R** independently 
represents a hydrogen atom or a (CM)alkyl group or where appropriate RTEl!* forms part of a (C3. 
6)azacycloalkane or (C3^)(2-oxo)azacycloa]kane ring, n represmts an integer from 1 to 4, and r 
20 represents zero or an inte^ from 1 to 4. Additionally when the substituent is RTR?N(CH2)n- or 
RTl^N(CH2)nO, R*" with at least one CH2 of the (CEk^ portion of the group form a (C3- 
«)azacycloalkane and Rl'represents hydro^n, a (CM)alkyl group or with the nitrogen to which it is 
attached forms a second fused (C3^)azacycloalkane. 

Prefenred optional substituents for Ar are halogen, cyano, (CM)alkyl, byitoxyiCu^^dSkyl, 
25 RTR}N(CH2)norR^'^^. 

Preferred optional substituents for Het are halogen, cq^ano, (CM)allcyl, hydro3qf(CM)alkyl, 
(CM)acyl, (CM)alkoxy(CM)alkyl, RTR^COCCHj), RTl*^(CH2)n or R"R^, 

Preferred optional substituents for R^ are halogen, R*R*^ and R*R*^(CH2)nO. 
hi addition Het may be optionally substituted by a phenyl ring optionally substituted by a 
30 halogen, cyano, or Cwalkanoyl or CMalkylsulfohyl group; or by a 5- or 6-membered heterocyclic 
ring, optionally substituted by a (Ci.2)alkyl or R*R*T:^- group; wherein R*" and R** are as defined 
above. 

hi the groups Ar and Het, substitumts positioned ortho to one another may be linted to 
form a fused ring. 

35 When a halogen atom is preset in flie confound of formula Q) it may be fluorine, 

chlorine, bromine or iodine. 
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When used hmin iJie terai aryl means a 5- or fr- membered ring, for example pheaiyl, or a 
7- to 12- membored biqrclic ring system where at least one of the rings is aromatic, for example 
naphthyl. 

When the compound of formula (I) contains an alkyl groiq>, whether alone or foiming part 
5 of a larger group, e.g. alkoxy or alkylthio, flie alkyl group may be straight chain, branched or <^clic, 
or combinations thereof, it is preferably methyl or ethyl. 

It will be appreciated that compounds of formula (J) may ^st as or 5 enantiomers. The 
presoit invention includes within its scope all such isomers, including mixtures. Where, additional 
chiral centres are present in compounds of formula (0, the present invention includes within its 
10 scope all possible diastereoismers, including mixtures thereof The different isomeric forms may 
be separated or resolved one from the other by conventional methods, or any given isomer may be 
obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses. 

It will be understood that the invention includes pharmaceutically acceptable derivatives of 
conq)ounds of formula Q) and that these are included within the scope of the invention. 
15 Particular compounds according to the invention include those mentioned in the examples 

and their pharmaceutically acceptable derivatives. 

As used herein "phannaceutically acceptable derivative** includes any pharmaceutically 
acceptable salt, ester or salt of such estsr of a compound of formula (I) which, \xpon administration 
to the iecq>ient is capable of providing (directly or indirectiy) a conqx)und of formula (I) or an 
20 active metabolite or residue thereof 

It will be api^eciated that for use in medicine the salts of the conq)Ounds of fmnula (I) 
should be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent 
to tiiose skilled in tiie art and mclude acid addition salts formed with inorganic acids e.g. 
hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids e.g. succmic, 
25 maleic, acetic, fiimaric, citric, tartaric, ben2X)ic, p-toluenesulfonic, methanesulfonic or 

naphthalenesutfonic acid. Other salts e.g. oxalates, may be used, for example in the isolation of 
conq>ounds of formula (I) and are included within the scope of this invention. Also included within 
the scope of the invention are solvates and hydrates of compounds of formula (T). 

Certain of the cdnq)oimds of formula (I) may form acid addition salts with one or more 
30 equivalents of the acid. The present invention includes within its scope all possible stoichiometric 
and non-stoichiometric forms. 

Since the conipounds of formula 0) are intended for use in pharmacoitical compositions it 
will readily be und^stood that they are each preferably provided in substantially pure form, for 
exanq>le at least 60% pure, more suitably at least 75% pure and preferably at least 85%, especially 
35 at least 98% pure (% are on a weight for weight basis). Impure preparations of the confounds may 
be used for preparing the more pure forms used in the pharmaceutical compositions. 
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According to a furfher feature of the invention &ere is provided a process for the 
preparation of conqx>unds of formula Q) and salts thereof The following schemes detail synthetic 
routes to cooopounds of tibe invention. 

5 Scheme 1 




\Vherein Het, Ar, R and Y are as defined for formula (I), V and 1? are leaving groiq^s, and P is a 
protecting group. 

10 

Reaction of (D) with HetL^ proceeds in an inert solvent such as dimethylformandde, xylene or THF 
at anibient or elevated ten:^>e^ 
diisopropyletbylamine may be used. 

15 Examples of suitable leaving groiq>s include chlorine^ fluorine and triflate. 

Exan^les of protecting groups P include /-butyloxycarbonyl, trifluoroacetyl and 
bdozyloxycaibonyl. De[»x>tection conditions are respectively, acid (e.g. trifluoroacetic acid in 
dicUofomethahe), base (e.g. sodium hydroxide in a solvent such as aqueous melbanol) and cata^c 
20 hydrogenolysis in an inert solvent (e.g using palladium on charcoal in a lower alcohol or ett^rl 
acetate). 

Examples of suitable leaving groups include halogen, OC(=0)alkyl and OC(=0)0-a]kyl. The 
ti^fommtidn (IV) to Q) may be carried out in an inert solvent such as dicUorbmefhane, in the 

25 presence of a base such as triethylamine. Altraiatively this step may be carried out when 1? 
represaits hydroxy, in which case reaction with (TV) takes place in an inert solvent such as 
dichlorbmetfaane in the presence of a diimide reagent such as l-ethyl*3-(3- 
dimetfaylamindpropyl)carbodiimide hydrochloride, and an activator such as l-hydroxybetizotriazole. 
Also where l} represents hydroxy the reaction can be efiEected using 0-(7-azabenzotiia2oH-yl)- 

30 N,NJ^,N'-tetramethyluronium hexafluorophosphate (HATU) with a base such as triethylanmie or 
iNW-diisopropylethylamine. 
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Scheme 2 
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Wherein Het, Ar, R and Y are as defined for formula Q), V and 1? are leaving groups, and P is a 
5 protecting group. 

A con^MJund of formula (VI) may be prepared by reacting a compound of formula (V) with an 
alddiyde, R*CHO. Suitable reducing agents which may be employed include sodium borohydride, 
sodium cyanoborohydride or sodium triacetoxyborohydride under acidic conditions, or catalytic 
10 hydrogenation. The reaction may conveniently be effected in a solvent such as etfaanol or 
dichloroeQiane. 

Bxanples of protecting gjcoops P include /-bufyloxycarbonyi, trifluoroacetyl and 
. bena^lojc^caibGnyl. I^q^rotectidnconditioiis are respectively, a^ 
1 5 dicUorometh^ base (e.g. sodium hydroxide in a solvent such as aqueous methanol) md catalytic 
hydinbgaiolysis in ah inert solvent (e.g usmg palladium oh charcoal in a lower alcohol or ethyl 
acetktie). 

Reaction of (VIII) with HetL^ proceeds in an inert solvait such as dimethylformamide, xylene or 
20 THF at ambient or elevated teinpierature . A base such as potassium carbonate or N,N- 
diisoprdpylefhylanxine may be used. 

Examples of suitable leaving groups include chlorine, fluorine and triflate. 
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Exan?)les of suitable leaving groups include halogen, OC(=0)alkyl and CXX=0)0-alkyl. The 
transfonnatiaa QH) to Q) may be carded out in an inert solvent such as dichloromethaney in the 
presence of a base such as trietfaylamine. Alternatively this step may be carried out when 1? 
represents hydroxy, in which case reaction wilh QB) takes place in an inert solvent such as 
5 dichloromethane in the presence of a diinude reagent such as l-efliyl-3-(3- 

dimetfaylan)inopropyl)carbodiimide hydrochloride, and an activator such as 1-hydroxybenzotriazoIe. 
Also where L^rq)resents hydroxy the reaction can be effected using 0{7-a2abenzotria2ol-l-yl)- 
jy;iV3V' iV-tetramefhyluronium hexafluorophosphate (HATU) with a base such as tnethylamine or 
J^-diisopropylethylamine. 

10 

Con^unds of formula (D) and (V) are known in the Uterature or can be pr^ared by knowii 
methods 

The compounds of formula Q) may be prepared singly or as conq>ound lil»:aries comprising 
at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula Q). Compound libraries may 

15 be prepared by a combinatorial 'split and mix' approach or by multiple parallel synthesis using either 
solution phase or solid phase chemistiy, by procedures known to those skilled in the art 

Thus according to a further aspect of the invention there is provided a compound library 
coniprising at least 2 con^unds of formula (Q, or pharmaceutically acceptable derivatives thereof. 
Pharmaceutically acceptable salts may be prepared conventionally by reaction with the 

20 appropriate acid or acid derivative. 

The compounds of formula (T) and their pharmaceutically acceptable derivatives are usefid for the 
treatment of diseases or disorders where an antagonist of a human orexin receptor is required such 
as obesity and diabetes; prolactinoma; hypoprolactinemia; hypotiialamic disorders of growth 
hormone deficiency; idiopathic growth hormone deficiency; Cushing's syndrome/disease; 

25 hypotbalamic-adrenal dysfunction; dwarfism; sleep disorders; sleep apnea; narcoleps)^ insomnia; 
parasomnia; jet-lag syndrome; sleep disturbances associated with diseases such as neurological 
disorders, neuropathic pain and restless leg syndrome; heart and hxclg diseases; depression; anxiety; 
' addictions; obsessive compulsive disord^, affective neurosis/disorder; depressive 
neiirosis/disord^ aimety neurosis; dysthymic disord^ behaviour disorder; mood disorder; sexual 

30 d[ysfunctioi^ psychosexual dysfunction; sex disc^der; sexual disordo; schizophrenia; manic 
depression; delerium; dementia; bulimia and hypopituitarism. The compoimds of formula (0 or 
phaimaiceutically acceptable derivatives hereof are also useftd in ttie treatment of stroke 
p^cularly ischaendc or haemorrhagic stroke. Furthermore the compounds of formula Q) or 
pharmaceutically acceptable derivatives thereof are also useful in blocking the emetic response. 

35 The compounds of formula (I) and their pharmaceutically acceptable derivatives are 

particularly useful for the treatment of obesity, including obesity associated with Type 2 diabetes, 
sleep disorders, stroke and blocking the emetic response for example nausea and vomiting. 
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Other diseases or disorders which may be treated in accordance with &e invention include 
disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis disease; 
hypophysis tumor / adenoma adrmohypophysis hypofiinction; fimctional or psychogenic 
amenorrhea adrenohypophysis hyperfunction; migraine; hyp^gesi£^ pain; enhanced or 
5 exaggerated senativity to pain such as hyperalgesia, causalgia and 

atypical facial pain; neuropathic pain; back pain; complex regional pain syndroines I and H arthritic 
pain; sports injury pain; pain related to infection e.g. HIV, post-polio syndrome and post-herpetic 
neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke pain; 
post-operative pain; neuralgia; and tolerance to narcotics or withdrawal fix>m narcotics. 
1 0 The invention also provides a method of treating or preventing diseases or disorders where 

an antagonist of a himian orexin receptor is required, which comprises administering to a subject in 
need thereof an effective amount of a confound of formula or a pharmaceutically acceptable 
derivative thereof 

The invention also provides a compound of formula (I), or a pharmaceutically acceptable 
1 5 derivative thereof^ for use in the treatment or prophylaxis of diseases or disorders where an 
antagonist of a human orexin receptor is required. 

A furthra- aspect of the invention is the use of N-[2-(7-chloro-quinolin-4-ylamino)ethyl]-N- 
methyl-phthalamic acid or N-meflQrl-ii-[2-napthalen-2-ylaminoefhyl]ben2a^ for use in the 
treatment of diseases or disorders where an antagonist of a human orexin receptor is required such 
20 as those described above. 

The invention also provides the use of a conq)Ouhd of formula (I), or a phaimaceuticially 
accq>table derivative thereof, in the manufacture of a medicament fcfc the treabnent or prophylaxis 
of diseases or disorders where an antagonist of a human orexin receptor is required. 

The invention further provides for the use of of N-[2-(7-cUoro-quinolin-4-ylanmio)ethyl]- 
25 N-iiiethyl-phthalamic acid or N-niethyl-4i-[2-napthaleh-2-ylaminoefliyl]banzarnide, or a 

pharmaceutically acceptable derivative thereof^ in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or disorders where an antagonist of a human orexin receptor is 
required. 

For use in ther^y the compounds of the invention are usually administered as a 
30 pharmaceutical composition. The invention also provides a pharmaceutical composition comprising 
a compound of formula (J), or a pharmaceutically acceptable derivative thereof, and a 
pharmaceutically acceptable carrier. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives may be 
administered by any convenient method, e.g. by oral, parentml, buccal, sublingual, nasal, rectal or 
35 transdennal administration, and the phannaceutical compositions ad^ted accordmgly. 

The con9X)unds of formula (I) and their pharmaceutically acceptable derivatives which are 
active when given orally can be formulated as hquids or solids, e.g. as syrups, suspensions, 
emulsions, tablets, capsules or lozenges. 
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A liquid formulation will generally consist of a suspension or solution of fte active 
ingredient in a suitable liquid carrier(s) e.g. an aqueous solvent such as water, ethanol or glycerine, 
or a non-aqueous solvit, such as polyethylene glycol or an oil. The foimulati(m may also contain a 
suspending agent, preservative, flavouring and/or colouring agent 
5 A composition in the form of a tablet can be prepared using any suitable pharmaceutical 

carrier(s) routinely used for preparing solid fonmilations, such as magnesium steaiate, starch, 
lactose, sucrose and cellulose. 

A composition in the fomi of a capsule can be prepared using routine encapsulation 
procedures, e.g. pellets containing the active ingredient can be prepared using standard carriers and 
10 then filled into a hard gelatin c^sule; alternatively a dispersion or suspension can be prepared using 
any suitable pharmaceutical carner(s), e.g. aqueous gums, celluloses, silicates or oils and the 
dispersion or suspension then filled into a soft gelatin capsule. 

Typical parenteral compositions consist of a solution or suspension of the active ingredient 
in a sterile aqueoxis carrier or parenterally acceptable oil, e.g. polyethylene glycol, polyvinyl 
15 pynoUdone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophilised and 
then reconstituted witibi a suitable solvent just prior to administraticm. 

C6nq>ositions for nasal adnrinistration may conveniently be fonnulated as aerosols, drops, 
gels and powders. Aerosol fcmndations typically coinprise a solution or fine suspension of the 
active ingredient in a pharmaceutically acceptable aquieous or ncm-aqueous solvent and are usually 
20 presented in single or multidose quantities in sterile form in a sealed contains: which can take the 
form of a cartridge or refill for use with an atomising device. Alternatively the sealed container 
may be a disposable dispensing device such as a single dose nasal inhale or an aerosol dispenser 
fitted with a metering valve. Where the dosage form comprises an aerosol di^enser, it will contain 
a propellant which can be a conq)ressed gas e.g. air, or an organic propellant such as a fluorochloro* 
25 hydrocarbon or hydrofluorocarbon. Aerosol dosage forms can also take ^ form of pump- 
atomisers. 

Compositions suitable for buccal or sublingual administration include tablets, lozenges and 
pastilles where the active ingredient is formulated with a carrier such as sugar and acacia, 
tragacanth, or gelatin and glycerin. 
30 Compositions for rectal administration are cdnveniently in the form of suppositories 

containing a conventional st^pository base such as cocoa butter. 

Conqpositidns suitable for transdermal adnmiislration include oxnlments, gels and patches. 
Preferably the composition is in unit dose form such as a tablet, capsule or an^oule. 
The dose of the conipound of fonnula (Q, or a pharmaceutically acceptable derivative 
35 thereof used in the treatment or prophylaxis of the aiboveEnentioned disorders or diseases will vary 
in tiie usual way with the particular disorder or disease being treated, the weight of the subject and 
other similar fectors. However, as a general rule, suitable unit doses may be 0.05 to 1000 mg, more 
suitably 0.05 to 500 mg. Unit doses may be administered more than once a day for exanq>le two or 
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three times a day, so tibat the total daily dosage is in the range of about 0.01 to 100 m^kg; and such 
therapy may extend for a number of weeks or months. In the case of pharmaceutically accqptable 
derivatives the above figures are calculated as the parent compound of formula (I). 

No toxicolQgical efifects are indicated/&q)ected when a conq)ound of formula (I) is 
5 administered in the above mentioned dosage range. 

Human orexin-A Ikis Hie amino acid sequ^ce: 
pyroGlu Pro Leu Pro Asp Cys Cy s Arg Ghi Lys Thr Cys Ser Cys Arg Leu 
15 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Al a Gly De Leu Thr 
10 20 25 30 

Leu-NH2 

Orexin-A can be eii5)loyed in screening procedures for coinpounds which inhibit the 
ligand's activation of the orexin-1 receptor. 

In general, such screening procedures involve providing appropriate cells which express the 

15 orexin-1 receptor on their surface. Such cells include cells from mammals, yeast, Drosophila or E. 
colL In particular, a polynucleotide encoding the orexin-1 receptor is used to transfect cells to 
e?q>ress the receptor. The expressed recq>tor is then contacted with a test compound and an (xcexin- 
1 receptor ligand to observe inhibition of a functional response. One such screening procedure 
involves the use of melanophores which are transfected to eiqnress the orexm-l receptor, as 

20 described in WO 92/01810. 

Another screening procedure involves introducing RNA encoding the orexin-l receptor into 
Jifeno/w oocytes to transio^ Ihe receptor oocytes are then contacted wi& a 

receptor ligand and a test corqpound, followed by detection of inhibition of a signal in the case of 
screoiing for coiiqpdunds which are thought to inhibit activation of the receptor by the ligand. 

25 Another method involves screening for compounds which inhibit activation of the receptor 

by determining inhibition of binding of a labelled orexin*l receptor ligand to ceUs which have the 
receptor on their surface. This method involves transfecting a eukaryotic cell with DNA encoding 
the orexin-1 receptor such that the cell expresses the receptor on its surfece and contacting the cell 
or cell niembrane preparation with a compound in the presence of a labelled form of an orexin-1 

30 receptor ligand. The ligand may contain a radioactive label. The amount of labelled hgand bound 
to the receptors is measured, e.g. by measuring radioactivity. 

Yet another screening technique involves the use of FLIPR equipment for hi^ througjiput 
screening of test compounds ttiat inhibit mobilisaticm of intracellular calcium ions, or other ions, by 
affecting the intemction of an orexin-1 receptor ligand with the orexin-1 receptor. 

35 All publications, including but not limited to patents and patent applications, cited in this 

specification are herein incorporated by reference as if each individual publication were specifically 
and individually indicated to be incorporated by reference herein as thougih fidly set forftu 
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The following Exan^les illustrate flie preparation of pharmacologically active conqwunds 
of the invention. The Descriptions Dl-Dl 1 iUustrate the preparation of intermediates to compounds 
of the invention. 

Jn the Examples NMR*s were measured at 250MHz in CDCI3 unless othmvise stated. 
5 The following abbreviations are used herein; 

HATU means 0-<7-azabenzotria2»I4-yl)-N,N,N',>r-tetramethyluro hexafluorophosphate 
DMF meians i^, J^-dimethyl foxmamide 

Description 1: [2-<6»7-DifluoroH]ahioxalin-2-ylamino)^ acid dimetbyl- 

10 ethyl ester 

A mixture of (2-amino-ethyl)-methylK)arbaniic acid dimethyl-ethyl ester (l.Olg, 5.8mmol), 2- 
chloro-6,7-difluoro-quinoxaline (l.OOg, S.Smmol) and iSyZ-Kliisopropylethylamine (3.02ml, 
17.4mihoI) in ?Qrlene (10ml) was heated under argon at 80**C for 1 8h. The cooled reaction mixture 
was pfutitioned between efhyl acetate and water. The organic phase was washed with water, brine, 
1 5 dried (MgS04) and the solvent removed in vacuo. The residue was triturated wifli dietl^l 
ether/pentane to afford the title compound as a pale orange solid. 
Mass spectrum (APr*^: Found 339 OVIH^. C16H20F2N4O2 requires 338 

Description 2: iV-<6,7-DifluoroHpiinoxaIin-2-yQ-iV'-niethy^^ 
20 dihydrodiloride 

An ice-cooled solution of [2-(6,7-difluoro-quinoxalin-2-^ylaniino)-ethyl]-metltyl-carban^ acid 
dimethyl-ethyl ester, Dl (500mg, 1 .48mmol) in metiianol (20ml) was treated with HQ in dioxane 
(4M solution, 4nil). After stining under argon at room tempers 

removed in vacuo and the residue was triturated with diethyl ether to afford the title compound as a 
25 beige powder (100%). 

1h NMR 5: CD(rDMSO) 2.51 (3H, s), 3.18 (2H, m), 3.69 (2H, m), 7.60 (IH, m), 7.87 (IH, m), 8.32 
(IH, bs), 8.38 (IH, s), 8.98 (IH, bs). 

Description 3: Methyl-[2-(2;!,2-triflaoro*^thanoylamino)-ethyl]-carbaniic add dimethyl-ethyl 
30 ester 

Triflubroacetic aiihydride (2.23ml, 15.8nm]ol) was added drop-wise to an iceHX)oIed stirring 
solution of (2-amino-etfayl>4netfayl-caibamic acid dimethyl-ethyl eister (2.5g, 14.4nMol) and 
triethylamiiie (2.4inl, 17.2mmol) in dicWoromethane (80ml) under argon. After stirring for Ih, the 
ice-bath was removed and stirring continued for a further 72h. The reaction mixture was diluted 
35 witia dichloromethane, washed with aqueous sodiinn bicarbonate solution, dried (MgS04) and the 
solveixt removed {>i voofo to aff^ 

Mass spectrum (APr): Found 269 OM-H). C10H17F3N2O3 requires 270. 

Description 4: 5-(4-I1uoro-phenyI)-2-methyI-tbiazole-4>carboiqyIic add methyl-[2-(2;2,2- 
40 trifluoror-ethanoyIamino)-ethyl]-amide 

An ice-cooled solution of methyl-[2-(2,2,2-trifluoro-ethanoylamino)-ethyl]-carbamic acid dimetiiyl- 
ethyl ester, D3 (3.61g, 13.4mmol) in dichlorometiiane (80ml) was treated with trifluoroacetic acid 
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(20ml). After stirring at room temperature for 5h the mixture was poured cautiously onto solid 
K2CO3 (excessyice. The product was extracted with dicMoromethane (4X) then 10% mefhanol- 
dichloromethane (5X). The combined organics were dried (MgS04) and the solvent removed in 
vacuo. The resulting yellow gum (380mg) was added to a stirring solution of 5-(4-fluoro-phenyl)- 
5 2-methyl-thiazole-4-carboxylic acid (530mg, 2.2mmol), A^,iSMiisopropylethylamine (1.17ml, 
6.7mmol) and HATU (85 Img, 2.2nmiol). The reaction mixture was stirred at room temperature, 
under arg^m for 16h, then partitioned between ethyl acetate and water. The organic phase was 
washed with water (2X), brine, dried (MgS04) and the solvent removed in vacuo. Chromatography 
(siB^ gel, 20-100% ethyl acetate-pentane) 2^[otdcd the title CQn:9)ound as a colouEless.gum 
10 (443mg). 

Mass spectrum (API^: Found 390 (MEf). Q jli5F4N302S requires 389. 

Descriptfon 5: 5-(4-Flnoro-phenyl>2-methyl-thiazole-4-airl>o^Iic add (2-amiiio-dliyI)- 
nietliyl-aniide 

15 A solution of 5-{4-fluoro-phenyl)-2-methyl-thiazole-4-ciarboxylic acid methyl-[2-(2,2,2-trifluoro- 
ethanoylamino>etiiyl]-amide, D4 (443mg, 1 . 14mmol) in melhanol/water (30ml/10ml) was treated 
with solid K2CO3 (787mg, 5.70mmol) and stirred at room temperature, under argon for 16h. The 
methanol was removed in vacuo. The residue was diluted with water and extracted with ethyl 
acetate (3X). The combined organics were dried (MgS04) and the solvent removed in vacuo to 

20 ajSbrd the titte pdrnpound as a yellow gum (240mg, 72%). 

Mass ^trum (API*): Found 294 (MDEI*). Ci4H,6FN30S requires 293. 

Description 6: (R,S)-(2-Ammo-propyl)-carbamic acid ter^-butyl ester 

A solution of di-fe/t-butyl dicarbonate (13.9g, 0.064mol) in 1,4-dioxane (100 ml) was added 
25 dropwise to a stirring solution of (R,S)-propane-l,2-diamine (37.4& 0.51mol) in 1,4-dioxane 

(200ml). Afterstnrihgatroomtemperature,underargonfor 16hthevolatileswererei^ 

vacuo. The residue was dissolved in water and the resulting solution extracted wifli MDC (3X). 

The combined organics were dried (MgS04) and the solvit removed in vacuo to afford the title 

compound as a yellow oil (1 1 .1 g, 100%). 
30 Mass Spectrum (API*): Found 175 (MEt) . CgHigNzOz requires 174, 

'HNMR5: 1.07 (3H,d,J==6Hz), 1.29 (2H,bs), 1.44 (9H,s), 2.80-320 (3H,hm), 5.56 (lH,bt). 

Bescriptioii 7: (R,S)-[2-<3,4-dimeao3iy-benzylaniino>pr^^ acid teri-bntyl ester 

A stirring solution of (R,S)-(2-amino-propyl)-carbamic acid tert-hvtyl ester, D6 (328g, 18.9mmol) 

35 arid 3,4-dimethoxy-benzaldehyde (3.15g, 18.9mmol) in 1,2-dichloro-ethane (75ml) was treated with 
sodium triacetoxyborofaydride (6.02g, 28.4imhol) added portionwise. After stirring at rooih 
temperature, under argon for 16h the reaction mixture was diluted with dicUoromethane and 
washed with saturated K2CO3 solution. The organic phase was dried (MgS04) and the solvent 
removed in vacuo. Chromatography (silica gel, 0-100% pentane-ethyl acetate) aflbrded the title 

40 compound as an orange gum (4. 1 2g, 67%). 

Mass Spectrum (API*): Found (Mir)323. C17H28N2O4 requires 324. 
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Description 8: (R^[2-((3,4-Dimethoxy-beii2y0-{l-I5K4^^ 
yl]-methanoyI}'-ainino)-propyl]-carbamic add ^erf-butyl ester 

A solution of 5<4-fluoroi)henyl)-2-me%l-thiazole-4-caiboxylic acid (200mg, 0,84mniol) in DMF 
(20nil) was treated sequentially with 7y;i\Wiisopropylefliylamine (0.44ml, excess), HA.TU (320 mg, 
5 2.52nmiol) then after 15 min. (R,S)-[2<3,4-dimethoxy-ben2ylaniino)-propyl]-carbanuc acid tert- 
butyl ester, D7 (272mg, 0.84mmol). The reaction mixture was stirred at room tempCTature, under 
argon for 16h then partitioned between ethyl acetate and water. The organic phase was washed 
with water (330, ^^^tie, dried QAgSO^ and the solvent removed in vacuo to afford the tifle 
coin^ound as a yellow gum (456mg, 100%). 
10 Mass Spectrum (APf): Found (MH^544. C28H34FN3O5S requires 543. 

Description 9: (R,S)-5-(4-3Bluoro-phenyl)-2-methyl-tiuazoIe-4-carb6x^ add (2-ainmo-l- 
mefliy^ethyO-(3,4-dinieflio37-benzyI)-aiiiide 

An ice-cooled solution of 0^S>-[2<(3,4Klimethoxy-ben2yl)-{H5-(4-£hio^ 
15 thiazol-4-yl]-methanoyl}-aniino)-propyl]-carbamdc acid rert-butyl ester, D8, (430mg, 0.79nimol) in 
dichloromethane (22.5ml) was treated with trifluoroacetic acid (2.5ml). After stirring at room 
temperature for 5h the mixture was poured cautiously onto soHd K2CO3 (excess)/ice. The product 
was extracted with dichloromethane (3X), the combmed oiganics were dried (MgS04) and the 
solvent removed in vacuo to afford the tide compound as a brown gum (100%). 
20 Mass Spectrum (API*): Found (MH*)444. Cyaat^NjOaS requires 443. 

Description 10: [2--(5-Bromo-pyrinaidi&-2-ylainino)-ethyl]-niethylH:a^^ acid dimethyl- 
ethylester 

The title compoimd (2.40g, 73%) was prepared from (2-amino-ethyl)-methyl-<^arbamic acid 
25 dimethyl-ethyl ester (1 .74g, lOnimoO* 2-chloro-5-hromo-pyrimidine (l-93g, IQmmol), iS^ JV- 

diisopropylethylamine (3 .87g, 3Qmmol) and K2CQ3 (2,76g, 2Qmmol) according to the procedure 
described for Description 1 . 

Mass spectrum (APr*0: Found 230 QA-BOC). Ci2Hi9^^rN4Q2 requires 330. 

30 Description 11: JV-<5-bromo-pyrimidin-2-y]^^^^ 

An ice-cooled solution of [2^^54»rcnn6-pyrim add dunetfayl* 

ethyl ester, DIO (232g, 7.0mol) in dicMoron^ftiane (9Qml) wias treated with trifluoroacetic add 
(10ml). The reaction mixture was stirred for 2h at room tai5)erature, imder argon then poured onto 
K2CO3 (excess)/ice. The aqueous layer was separated, washed with dichloromethane (3X) and the 

35 combined organics dried (MgS04) and the solvent removed in vacuo to afford the tide conq)ound 
(l00g,61%). 

Mass Spectrum (API*): found (MH:*)231. C7Hii^iN4 requires 230. 

Example 1: 5-(4-Fluoro-phenyl)-2-methyI-thiazoI&4-ciarboxyUcadd [2^6,7-difluoro- 
40 quuioxalin-2-ylamino>-ethyl]-methyl-anude 

A solution of 5-^4-fluoro^henyl)-2-metbyl-fhia2ole-4-caiboxylic acid (50mg, 0.21mmol) in DMF 
(3inl) was treated sequentially with iV,i\Wiisopropylediylamine (0.20ml, excess), HATU (79mg, 
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0. 21mmol) then after 15 min. J\r-(6J-difkoroKiuiaoxalin-2-yl>iV4^ 
dianiine.dihydrochloride, D2 (65ing, O^lmmol). The reaction nrixture was stiired at room 
temperature, under aigon for 72h fliai partitioned between diethyl ether and water. The organic 
phase was washed with water (3X), brine, dried (MgS04) and the solvent removed in vacuo. The 

S residue was triturated wi& pentane to afford the title compound as a pale yellow powder (38mg, 
40%). 

Mass spectrum (Electrospray LC/MS): Found (MH*) 458. C22H18F3N5OS requires 457. 

Example 2: 4-(4-Fluoro-phenylH-inetbyMJ7-pyrazole-3H»^ acid [2-{^,7-d]flaoro- 
1 0 qu]noxaIin-2-yiamuio)-etIiyll-methyl-amide 

The title compound was prepared from 4-(4«fluoroi)henyl>l-methyl-lJy-pyrazole--3-<jarboxylic add 
(46mg, 0.21mmol)andi\r-<6,7-KMuoro-quinoxalin-2-yl)-Ar-m^ 

diamine.diliydrochIoride, D2 (65nlg, 021mmol) according to the procedure described for Exzmplo 

1, as a yellow solid (65mg, 71%). 

15 Mass q)ectnmi (Electrospray LC/Nffi ^^4H*) 441. C22H19F3N6O requires 440. 

Example 3: 4-(4-FIuoro-phenyl)-iJ7-pyi^le-3-carb037lic add [2-(6,7-diflaor6-qiiuioxalui-2- 
yIammo>-ethyl]-methyl-amide 

The title compound was prepared from 4-(4-fluoro-phenyl)-lJ?.pyrazole-3-carboxyUc acid (43mg, 
20 021mmol) and ^K6,7-difluQrD-quinoxalin-2-yi)-J\^^ D2 
(65mg, 0.21mmol) according to the procedure described for Examplel, as a yellow solid (65mg, 
71%). 

Mass spectrum (Electrospray LC/MS): Found 

25 Example 4: 5<4-Fluoro-phenyI)-2-methyl-thiazole-4-carboxylic acid [2-(benzooxazoI-2- 
ylamino)-ethyl]-amide 

A solution of 5-<4-fluoroi)henyl)-24ne%l-1hiazole-4-caibaxylic acid (2-aminO"efliyl)^e1hyl- 
amide, D5 (120mg, 0.41 mmol) in THF (7ml) was treated with triethylamine (0.057ml) and 2- 
chlbrobenzoxazole (0.047ml, 0.41mmol). The reaction mixture was stirred at room tenq)erature, 
30 under argon for 16h then the volatiles removed in vacuo. The residue was chromatographed (sihca 
gel, 25% ethyl acetate-pentane) to afford the title compound as a white solid (97mg, 58%). 
»toss spectrum (mectibqiraylXTN^ (MH^ 411. QiHjjFN^OiS requires 410. 

Example 5: (R,S)-5-(4-F1u6rO'phenyO-2-me%i-thia2» acid [2-(benzooxazot2- 

35 ylamino)-l-methyl-ethyIH3,4-dimethd3gr.bei^ 

The title conqjound was prepared froin (R,Sy5-<4-fluoroi>henyl>2"methyl-thia2ole-^^ 
add (2-amino-l-methyl-ethyl)-(3,4-dimethoxy-benzyl)-aniide, D9 (380mg, 0,86mmol) and 2- 
chlorobenzoxazole (0.098ml, 0.86mmol), according to fee procedure described for Example 4, as a 
white foam (150mg, 31%). 

40 Mass spectrum OElectrospray LCVMS): Found (MH*) 561. C3oH2sJFN404S requires 560. 
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Example 6: 5'(4-l4uoro-phenyl>2-methyl-tidazoIe-4-cail>ox^^ add [2-(5-bromo-pyriiiudin- 
2-ylaiiimo)-ethyI]-metfayl--aiiude 

The title conq)ound was prepared from 5-(4-fluoro^henyl)-2-xnethyI-4luazole-4-<:a^^ acid 
(78ing, 0.33mmol) andiV'-<5-bromo-pyriinidin-2-yl>iV'-me1hyl-^th Dl 1 (76mg, 

5 0.33nmiol), according to the procedure described for Example 1, as a solid (105mg, 71%). 
Mass spectrum (Electrospray LC/MS): Found (MH*) 450. CigHn^rENsOS requires 449. 

It is to be understood diat the present invention covers all combinatians of particular and pFeferred 
subgroups described herein above. 

10 

Determination of Oresdn-l Receptor Ant^onlst Activily 

The orexin-1 recqptor antagonist activity of the c(Hi9)Ounds of formula Q) was determined 
in accordance with the following experimental method. 

15 Eiqperimeiital Method 

HEK293 cells expressing the human orexin- 1 receptor were grown in cell medium (MEM 
medium with EarVs salts) containing 2 mM L-Glutamine, 0.4 mg/mL G418 Sulphate from GIBCO 
BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 20,000 
celk/100 ^UAvell into 96-well black clear bottom sterile plates from Costar which had been pre- 

20 coated with 10 ^g^vell of poIy-*L-Iysine from SIGMA. The seeded plates were incubated overnight 
at37^Cin5%e02. 

Agonists were prepared as 1 mM stocks in waterDMSO (1:1). EC50 values (the 
concentration required to produce 50% maximal response) were esthnated using llx half log tmit 
dOutions (Biomek 2000, Beckman) in Tyrode's buflfer containing probenecid (10 mM HEPES with 

25 145nMNaCl, lOmM glucose, 2.5 mM KCl, 1.5 mM CaQz, 1.2 mM MgQz and 2.5mM 

probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
ICso valu^ (the concentratioil of compound niseded to iclubit 50% of the agonist response) were 
ddenmned against 3.0 nM human oriexiii-A iising 1 Ix half log unit dilutions in Tyrode's buffer 
containing 10% DMSO aikl probenecid. 

30 On the day of assay 50 \d of cell medium containing probdiecid (Sigma) and Fluo3AM 

(Texas Fluorescoice Laboratories) was added ((^ladra, Tomtec) to each well to give final 
concentrations of 2.5 mM and 4 pM, respectively, lie 96-welI plates were incubated for 90 min at 
37**C in 5% CO2. The loading solution containing dye was then aspirated and cells were washed 
with 4x150 pi Tyrode's buffer contaming probenecid and 0.1% gplatin (Denley Cell Wash). The 

35 volume of buffer left in each well was 125 pi. Antagonist or buffer (25 fil) was added (Quadra) the 
cell plates gently shaken and incubated at 3TC in 5% CO2 for 30 min. Cell plates were then 
transferred to the Fluorescent Imaging Plate Reader (FUPR, Molecular Devices) instrument and 
maintained at 37°C in hmnidified air. Prior to drug addition a sin^e image of the cell plate was 
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taken (signal test), to evaluate dye loading consistency. The run protocol used 60 images taken at 1 
second intervals followed by a further 24 images at 5 second intervals. Agonists were added (by the 
FUPR) after 20 sec (during continuous reading). From each well, peak fluorescence was 
determined over the whole assay period and the mean of readings 1-19 inclusive was subtracted 
5 from this figure. The peak increase in fluorescence was plotted against compound conceatration 
and iteratively curve fitted using a four parameter logistic fit (as described by Bowen and Jennan, 
TiPS, 1995, 16, 413-417) to genmte a concentration effect value. Antagonist Kb values were 
calculated using the equation: 
Kb=IQs(/(l-K[3/EC5o]) 

10 where ECso was fhe potency of human orexin-A determined in the assay (in nM t^ms) and 

iCso is expressed in molar terms. 

Qmxpounds of Examples tested according to this method had pKb values 6.4 to 7.4 at the 
human cloned orexin-1 receptor. 

1 5 The orexin-2 receptor antagonist activity of &e compoimds of formula Q) was determined in 
accordance with the following e:q)erimeatal method. 

Experimental Method 

C3M>-DG44 cells expressing the human orexin-2 receptor were grown in cell medium 
. 20 (MEM medixmivvdthEarrs salts) containing 2 nM 

GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 
20,000 cells/1 00 |il/well into 96*well black clear bottom sterile plates fix>m Costar which had been 
pre-coated with 10 (ig/well of poly-L-lysine from SIGMA. The seeded plates were incubated 
overnight at 37C in 5% COj. 

25 Agonists were prq>aied as IxiiM stocks in watorrDMSO (1 : 1). EC^ 

concentration required to produce 50% maxhnal response) were estfanated using 1 Ix half log unit 
dilutions (Biomek 2000» Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES with 
145nciM NaC3» lOmM glucose;2i mM KCl, 1.5 mM CaCla, 12 mM MgCla and 2.5mM 
probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 

30 1050 values (flie concentration of compound needed to inhibit 50% of the agonist response) were 
deternmied againist 10.0 nM human orexin-A ushig 1 Ix half log unit dilutions in T^i^c's buffer 
ciantainihg 10% DMSO and probenecid. 

On the day of assay 50 pi of cell medium containing probenecid (Sigma) and FluoS AM 
(Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 

35 concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min at 
37C in 5% CO2. The loading solution containing dye was then aspirated and cells were washed 
with 4x150 pi Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell Wash). The 
volume of buffer left in each well was 125 (d. Antagonist or buffer (25 jil) was added (Quadra) the 
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cell plates gently shaken and incubated at 37C in 5% CO2 for 30 min. Cell plates were then 
transfenred to the Fluorescent Imaging Plate Reader (FLIPR, Molecular Devices) instrument Prior 
to drug addition a single image of the cell plate was taken (signal test), to evahiate dye loading 
consistency. Hie run protocol used 60 images taken at 1 second intervsds followed by a further 24 
S images at 5 second intervals. Agonists were added (by the FIJPR)afta* 20 sec (during contmuoi^ 
reading). From each well, peak fluorescence detemuned over the whole assay period and the 
mean of readings 1-19 inclusive was subtracted from this figure. The peak increase in fluoresceiice 
was~pIo^ against compound concentration and iteratively curve fitted using a fdtir parameter 
logistic fit (as described by Bowen and Jerman, HPS, 1995, 16, 413-417) to generate a 
10 concentration effect value. Antagonist Kb values were calculated using the equation: 
Kb=IC50/(l4<[3/EC50D 

whm EC50 was the potency of human orexin-A detomined in the assay (in nM terms) and 
ICSO is e^qxressed in molar terms. 

Compounds of Examples tested according to this method had pKb values in the range <6.6 
is to 7.4 at the human cloned orexin-2 recq)tor. 

The application of which this description and claims forms part may be used as a basis for 
priority in respect of any subsequent application. The claims of such subsequent application vnay be 
directed to any feature or combination of features described herein. They may take the form of 
20 product, conapbsition, process, or use claims and may include, by way of example and wilhput 
limitatioh the following claims: 
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CXAIMS 

1. A conqjound of formula O): 

5 

(0 

wherein: 

R represents an optionally substituted (Ci^)aSkyl; 
Y represents hydrogen or an optionally substituted (CM)alkyl. 
10 Het represeaits an optionally substituted 5- or 6- membered heteroaiyl group containing iq) 

to 3 heteroatoms selected fromN, O, and S, or an optionally substituted bicyclic heteroaryl group 
containing up to 3 heteroatoms selected from N, O and S; 

Ar represents a phenyl or a 5- or 6-membered heteroaryl group containing up to 3 
heteroatoms selected from N, O and S, wherein the phenyl or heteroaryl group is substituted by R^ 
1 S and further optional substituents; or Ar represents an optionally substituted bicyclic aromatic or 
heteroaronoatic group containing iq> to 3 heteroatoms selected from O and S; 

independently rq)resents hydrogen, an optionally substituted (CM)alkoxy, halo, 
opti<»iaIly substituted (C]^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclic ring containing up tb 3 heteroatoms selected fromN, O and S; 
20 or a phaimaceuticany acceptable salt hereof, provided the compound is not 

]^^2-^7-€Moro-quinolin-4-ylaniino)ethyl]-N-4nethyl-ph1ha^^ acid; or 
NHDnefhyl-n-[2-nqpthden-2-ylaininoethyl]benzamide. 

2. A conapoiind according to claim 1 wherein Het irepresCTts pyrimidinyl, benzoxazolyi or 
25 quihoxalinyl. 

3. A conqjoimd acccmling to claim 1 or 2 wherein Ar repres^ts an (q>tionaIly substituted 
thiazolyl or pyrazolyL 

30 4 A conqK>und according to any one of claimis 1 to 3 wherein R^ represents ah optionally 
substituted phiehyl. 

5. The compound of any one of Exanc^les 1 to 6 or a phannaceutically acceptable ^It of any 
one thereof. 

35 
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6. A pharmaceutical composition conpising a con5>ound of fonmila (0 as defined in any one 
of claims 1 to 5, or a pharmaceutically acceptable salt thereof, and a phaimaceutically acceptable 
carrier, 

5 7. A method oftreating or preventing diseases or disorders where an antagonist o 

orexin receptor is required, which comprises adnfiinistering to a subject in need hereof an effective 
amount of a compound of formula (Q as defined in wy one of clanns 1 to 5, or a pharmaceutically 
acceptable salt thereof. 
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